Quantity and quality of schooling obtained and the resulting skills and knowledge acquired are important components of human capital. We describe the distribution of selected measures of schooling, educational achievement, and cognitive functioning among individuals who participated as children in a nutrition supplementation trial in Guatemala and were followed up in 2002-04. Among 1,469 respondents (response rate 80%), who were 26-41 years of age in 2003, more than 90% of men and women had attended at least some school; more than half of men and more than one-third of women had completed sixth grade. Schooling attainment of both men and women has increased across birth cohorts but the schooling gap between men and women has increased. Parental socioeconomic status, as measured in 1975, is a strong predictor of schooling attainment. Basic literacy is high among those studied, with more than 80% able to read simple sentences. The gap in educational achievement favoring men narrowed across birth cohorts due to increases among younger women. The greater performance among men on the Raven's Progressive Matrices test persisted despite increased scores in the younger birth cohorts for both men and women. Migrants to Guatemala City have completed more years of school and scored higher on the tests of educational achievement and cognitive functioning than have cohort members who have remained in the study villages.
Introduction
Schooling is a key input to the development of human capital [1] . It is perhaps the most important mechanism by which knowledge, skills, and values are transmitted to children. Families and communities also influence the quantity and quality of schooling that children receive, through investment and encouragement. Throughout the world, heavy emphasis is placed on the development and dissemination of schooling as strategies for individual, family, community, and national development. Access to schooling and acquisition of benchmarks of schooling quantity are used as indicators of both societal and individual development. Indeed, the second of eight Millennium Development Goals, adopted by world leaders in 2000 with the intent of reducing poverty and improving lives, is to achieve universal primary education everywhere by 2015 [2, 3] .
Education can be understood as the integration over time of innate potential; learning at home, at work, and in the community; time spent in school; the quality of the school environment (including teachers, resources, crowding, and so forth); and physical and mental health status. Thus, in addition to quantity of schooling, indicators of literacy, educational achievement, and cognitive functioning are important markers of human attainment. Indeed, it might be argued that education, as defined here, is an important outcome of schooling, and use of schooling attainment as a measure of human Schooling, educational achievement, and cognitive functioning among young Guatemalan adults S47 capital is inherently limited because it is an input into the process. However, comprehensive measures of educational achievement and cognitive functioning, which might include tests of functional literacy and of higher-order cognitive processing, are more difficult to measure cross culturally and in large-scale surveys and hence such data are not as widely available.
The present analysis reports on the schooling, educational achievement, and cognitive functioning of a cohort of individuals followed since childhood in Guatemala.
Methods
Individuals selected for this study were born between 1962 and 1977 and had participated in a longitudinal study of nutrition supplementation as children. Full details of the intervention trial and subsequent rounds of follow-up have been described elsewhere [4] . The present round of follow-up is called the Human Capital Study and was conducted between 2002 and 2004; the cohort was between 26 and 41 years of age in 2003. Full details of participant tracing and recruitment are presented elsewhere in this volume [5, 6] . Briefly, of 2,393 individuals in the birth cohort, 2,019 were traceable; of these, 163 had left the country, resulting in 1,854 individuals within Guatemala eligible for follow up. All data were collected in face-to-face interviews.
Measures of schooling
In Guatemala, schooling is mandatory through the sixth grade (Primaria). Children are required to enroll in first grade on or before the year they attain 7 years of age. In recent years kindergarten and other early learning opportunities have become more available, but are not compulsory. Secondary school consists of two parts, Básico and Diversificado. Básico or middle school consists of 3 years (grades 7-9) whereas Diversificado or high school can be 2-4 years depending upon the choice of an academic or technical curriculum. Students can select a general, academic curriculum of two years if they intend to pursue university studies, and upon graduation receive a "Bachillerato en Ciencias y Letras." Alternatively, students can select specific, vocational programs of 3 years that will qualify them for professions such as primary school teacher, secretary, electrician, mechanic, agricultural technician or accountant. There are post-secondary, non-university advanced studies for technical fields, for example, a program of 3-4 years to become a registered nurse, as well as university studies offering both technical certificates following 2-3 years of study and degrees (Bachelor, Master, and Doctoral) in several fields.
The schooling questionnaire was administered by interview. Administration took 10-15 minutes. From this, we derived the following variables: Ever attended preschool or kindergarten, yes/no; Ever attended school, yes/no; Age at entry into first grade: Enrollment is expected to take place in the year in which the child turns 7 (enrollment prior to age 7 is a parental choice that can be seen as an additional investment in the child's schooling); Completion of 6th grade, yes/no; Grade progression efficiency: This is a measure of grade repetitions and skips, dropouts, and re-entries. It is calculated as the highest grade achieved through 12th grade divided by the total number of years between starting school and completing the highest grade attained. An individual who neither repeats a grade nor skips a grade nor drops-out and re-enters will have an efficiency of 1.00, regardless of the grade at which s/he leaves school. Grade progression efficiency cannot be calculated for those who never attend school, and these individuals have been excluded from analysis of this variable (see footnote to table 1). For the 43 individuals who attended university, the first year (corresponding to the 12th grade) is included in the measure of grade progression efficiency; Grade at age 13 years: This variable integrates age at school entry and grade progression efficiency and is an integer from 0 through 7. A child who starts school at age 7 years, and has a grade progression efficiency of 1.00 should complete primary school (6th grade) by age 13 years. Highest grade attained is an integer from 0 through 18. Parallel indices were constructed excluding and including the contribution of informal education (which includes a range of adult-education programs sponsored by employers and the government). University education was included, but attendance at university is low in this cohort and does not substantially affect the distributions except in the upper tails.
Educational achievement and cognitive functioning
We screened for literacy and administered two sets of instruments, the InterAmerican Reading Series (Serie Inter-Americana, SIA) modules related to Comprehension and Vocabulary [7] , and the Raven's Progressive Matrices test [8] .
Our literacy screen consisted of a graded set of reading tests, from sounding of single letters to full sentences. Failure to complete the screen (which occurred when the respondent committed five consecutive errors), or completion with more than a specified number of errors overall, was considered failure. Individuals who reported completing sixth grade or higher were considered to be literate and were not administered the screening test.
The SIA was originally developed to assess reading abilities of Spanish-speaking children in Texas [7] . It tests for basic and advanced vocabulary, and for level and speed of comprehension of written sentences. Several levels of the tests have been developed to S48 account for differences in schooling level. The tests have demonstrated adequate test-retest reliability (correlation coefficients = 0.85 and 0.87 for reading and vocabulary, respectively), internal consistency (alphas = 0.79-0.98), and validity in previous studies in this population [9] .
The SIA was only administered to those individuals who passed the literacy screening. Based on pilot studies in nearby villages, we decided to use level 2 of SIA for reading comprehension and level 3 for vocabulary. Only the level of comprehension and vocabulary sections were included, but not the speed of comprehension based on the pilot study and the need to keep the testing time less than one hour. The SIA was administered in writing in a quiet environment. The interviewer was present and was instructed not to assist the respondent with specific questions, but only to explain the process. Administration took 40-50 minutes. The results are presented as scores for the Vocabulary and Comprehension modules separately, and for the SIA as a whole. Higher scores denote better performance.
All individuals, regardless of literacy, were administered the Raven's Progressive Matrices, a nonverbal assessment of cognitive ability [8] . The Raven's Progressive Matrices are considered tests of observation and clear thinking ability-of a person's capacity for coherent perception and orderly judgment [10] . The test consists of a series of pattern-matching exercises, with the patterns getting progressively more complex and hence harder to match correctly. We administered only three of the five scales (A-C, 12 items each), as our pilot data suggested that respondents would be unlikely to be able to progress beyond the third scale. Respondents could take as long as they needed, with a typical test being completed in 40 minutes. Results are presented as the number of correct answers summed across the three scales, with higher numbers denoting better performance. The Raven's has also exhibited adequate test retest reliability (r = 0.87) and internal consistency, as well as construct validity in this population [9] .
Results
A total of 1,469 individuals completed the schooling questionnaire, for an overall response rate of 80%. Completion rates were highest among residents of the study villages (89.8%), as compared with 57.5%-61.5% among migrants. Overt refusal rates were low; the primary reason for non-completion among migrants was a failure to establish contact. Two men and two women who completed the schooling questionnaire declined to participate in the literacy screen, and a few additional individuals declined to participate in the SIA or the Raven's tests. The SIA was completed by 1,196 respondents (as 255 individuals failed the literacy screen) and the Raven's test was completed by 1,450 respondents.
We tabulated the schooling, educational achievement and cognitive functioning measures by birth cohorts (categorized as 1962-68 and 1969-77), current residence of the respondent (in or near each of the original four study villages, in Guatemala City, or elsewhere in Guatemala), and socioeconomic status of the respondent's parental household in 1975 (a wealth index derived from ownership of durable consumer goods [11] , categorized into tertiles with an additional category for missing). Within each table we tested for heterogeneity of the stratum values within males and females separately through analysis of variance (for continuous variables) or chi-square test (for categorical variables).
Schooling attendance and attainment
Men and women did not differ with respect to the prevalence of ever-attending school (95%); 105 respondents did not attend school at all, while another 117 attended but did not complete first grade. Of 1,363 respondents who reported attending school, the modal age at school entry was 7 years (906 respondents; 66.5%), with 173 (12.7%) starting school prior to age 7, 179 (13.1%) starting at age 8, and 105 (7.7%) starting after age 8. Age at school entry was similar for men and women (p > 0.1). Men attained higher grades than women and were more likely to complete sixth grade (table 1), but grade progression efficiency (0.8) was similar for men and women. Among the 155 respondents who attended Diversificado, 37 obtained a Bachillerato en Ciencias y Letras and 99 obtained a vocational diploma, 48 of which were in accounting. Among the 136 high school graduates, 43 (31.6%) have attended university.
One hundred and eleven respondents (7.6%, 40 men and 71 women, p < .05 for sex difference) reported attending kindergarten. The proportion attending kindergarten increased strongly over time, from 8 of 521 (1.5%) respondents born 1962-68 to 53 of 365 (14.5%) respondents born in 1974-77 (p < .01 for birth cohort differences). Notably, almost all those who reported attending kindergarten were from Conacaste (table 2) , where a kindergarten program was established in the late 1970s [12] .
Seventy-one (5%) individuals reported any nonformal adult education. Most of these had completed one additional year over and above their formal schooling. The analyses presented here exclude informal schooling, as inclusion of the contribution of informal schooling did not change the estimates (data not shown).
While most of the cohort has completed their formal schooling, 75 individuals reported currently attending adult education or other programs. Of these, 31 (18 of whom reported never attending or not complet-
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ing primary school) were in adult education programs, 15 were attending university, and the remaining 29 were in technical or vocational training. There was no association between respondent sex or birth cohort and the proportion of respondents currently attending school (p > .5).
Most measures of schooling attainment have improved over time (table 1, fig. 1 ). Large differences between men and women in the prevalence of completion of sixth grade persisted, and may have increased. Men and women in the younger birth cohorts obtained, on average, 1.2 and 1.0 grades additional schooling, respectively, compared to the older birth cohorts. There was no difference across birth year groups in either the probability of ever attending school or in grade progression efficiency.
There were large differences by current residence in schooling attainment (table 2). Individuals living in Guatemala City and in Espíritu Santo reported the highest schooling attainment, and those living elsewhere in Guatemala or in Conacaste the lowest. Differences across place of residence were apparent for both men and for women, but within each category the male advantage persisted.
Educational achievement and cognitive functioning
A total of 255 individuals (16.9%) failed the literacy screen and were therefore not eligible to complete the SIA. Illiteracy was more prevalent among older respondents (table 1), respondents living in Conacaste, migrants to areas other than Guatemala City (table 2), and those in the lower parental SES tertile in 1975 (table 3) . Among migrants to Guatemala City literacy was 98% for men and 94% for women.
Among those completing the SIA there was no difference in the mean comprehension score between men and women (table 1), but men scored better on the vocabulary component, resulting in an overall difference of 3.5 points in favor of men. In general, scores 
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on the SIA closely paralleled trends in schooling attainment, with most of the effect attributable to variation in scores on the vocabulary module. For men, scores on the SIA were considerably higher among those living in Guatemala city or in Espíritu Santo than in Conacaste, with the other villages somewhat intermediate (the pattern was less consistent among women) (table 2) . Finally, the SIA score was strongly related to schooling attainment in both men and women (table 4) .
The mean score on the Raven's was 19.4 for men and 16.3 for women (p < .01). This gender difference persisted within all strata of the other variables used for classification. The Raven's score improved over time in both men and women (table 1), was considerably higher among migrants to Guatemala City than among any other residential categories (table 2) and was highest among respondents in the highest parental SES tertile in 1975 (p < .01 for men; p = .2 for women). The Raven's score was strongly associated with respondent schooling attainment in both men and women (table 4).
Discussion
Our schooling measures provide a comprehensive set of attainment indices. Schooling attainment in the study sample is similar to that of rural respondents aged 25-42 years in the northeast region (which includes the Department of El Progreso) from the 2000 Guatemalan Encuesta Nacional Sobre Condiciones de Vida (ENCOVI) [13] . Specifically, completion rates for primary school were 49% (men) and 37% (women), respectively, in the rural ENCOVI sub-sample. Among ENCOVI respondents 25-42 years in the metropolitan region (which includes Guatemala City), completion rates for primary school were 84% (men) and 78% (women), respectively (our analysis), much like our sample.
Our data suggest large and meaningful differences in schooling attainments across major sub-groups of our cohort. The women in our study have obtained fewer years of school than have men, and there is some suggestion that the schooling gap between men and women has widened over time. This result is unexpected, particularly in light of the general closing and reversal of gender gaps in schooling attainment for recent birth cohorts on average in almost all countries in Latin America [14] . In sub-national studies, local conditions are likely to contribute to departures from the larger aggregate patterns-in a slum population of Guatemala City households there are strong male-female differentials in schooling attainment that decrease only slightly with later age at marriage of the couple [15] . In future studies we will explore the determinants of this persistent gender gap in the study population.
As described elsewhere in this special volume, the availability of schooling has changed over time in our study villages [12] . In the early 1960s, schools consisted of single rooms with multiple ages and grades being taught simultaneously by a single teacher. Over time the infrastructure has improved, and access to kindergarten and to schooling beyond primary became increasingly feasible. Time trends, therefore, capture not only increased intentions on the part of parents, but also removal of barriers to entry. Nevertheless, between-village differences persisted over the 15 years 
S53
covered by this birth cohort. Indeed, these differences reflect long-standing village-level attributes, insofar as the same differentials were noted among the parents of this cohort [16] . Higher education remains unavailable in the villages, and the strong association between migration to Guatemala City and schooling attainment needs to be interpreted cautiously as individuals must migrate to obtain post-intermediate schooling.
Only about half of men and one-third of women met the Millennium Development Goal of universal completion of primary school education [2] . However, there was progress over time. Men and women born in 1962-65, around 40 years of age in 2004, had primary school completion rates of 39% and 29%, respectively, compared with rates of 61% and 43% for men and women, respectively, born between 1974 and 1977 and who are around 28 years old in 2004.
These improvements in schooling were related to parallel improvements in both the SIA and the Raven's. Highest grade of school attained was consistently and strongly associated with both the SIA and the Raven's scores, and within levels of schooling attainment there were few differences between men and women in SIA scores, although the male advantage persisted for the Raven's score. Whether schooling quantity, per se, is causally related to performance on the Raven's test, or whether the quantity of schooling obtained and subsequent performance on the Raven's test are both dependent on innate endowments and the recognition of these endowments very early in life by parents and others in the community is beyond the scope of this paper.
Schooling and education do not occur in a vacuum. Decisions about schooling are made by parents in accordance with their analysis of the child's potential, the costs and expected returns to schooling and societal values. The child's innate potential (intelligence) thus influences both the quantity of schooling that might be obtained and the resulting educational attainments. Similarly, one needs to interpret associations between migration status, educational achievement, and cognitive functioning cautiously, in light of the strong association of all three with schooling. Indeed, it is possible that schooling, migration status and cognitive functioning are all dependent and causally related to innate potential. Separating out the effects of innate potential from nutrition supplementation in early life, parental investments prior to school entry, and the quality and quantity of schooling obtained will be the focus of future analyses and papers. Not only will such analyses enable us to understand better what determines different components of education in the population being studied, but they will make possible better estimates of the causal effects of education on various subsequent outcomes such as labor productivity, occupational choice, marriage, migration, fertility, and child-rearing. 
